Background: Alcohol-related facial trauma is an increasingly prominent social problem and health hazard. Interpersonal violence (IPV) is often implicated in these trauma presentations and the facial skeleton frequently targeted. This paper examines the characteristics of admitted patients with alcohol-related facial fractures. Methods: Electronic data of patients assessed or treated for facial fractures from January 2012 to December 2014 at Western Health was obtained through the Clinical Record Department. Variables analysed include patient age and gender, fracture site(s), alcohol involvement, country of birth, injury mechanism and surgical intervention. Results: Of 659 patient records analysed, 18% presentations had alcohol involvement. In the alcohol group, 88% were male, 44% in the 20-34 year age group, 41% suffered nasal fractures, 65% presented following IPV and 60% required surgery. Thirty-seven per cent of patients were non-Australians. Alcohol involvement was significantly correlated with gender, age group and fracture sites but not with surgical intervention or ethnic origin. Conclusions: A binge drinking culture has contributed to prevalence of alcohol-related trauma. This study reports alcohol involvement in facial fractures to have high predilection for gender, age group of patients and fracture location. Facial trauma frequently necessitates surgical intervention. Educational programmes should be implemented to raise awareness of this potentially preventable health burden among health providers.
INTRODUCTION
Indulgence in alcohol in public or domestic settings is a well-accepted social ritual. However, it has been estimated that 13% of the Australian adult population consume unsafe levels of alcohol regularly. 1 A binge drinking (occasional excessive alcohol consumption) culture in youth has become prevalent. 2 Alcohol intoxication can lead to impairment in judgement, loss of inhibition and exposure of individuals to physical harm; it can result in socially unacceptable behaviours such as interpersonal violence (IPV) and render individuals vulnerable to motor vehicle accident (MVA).
The consumption of alcohol has been estimated to have cost the Australian economy A$15 billion in 2004-2005 as a result of lost productivity and cost related to health care, crime and traffic accidents. 3 Furthermore, public drunkenness has received wide media coverage due to incidences of severe head and facial trauma sustained secondary to IPV. It has raised emotive arguments about alcohol harm as young, fit male victims can become permanently disabled and disfigured from random acts of violence.
Recent evidence points to high proportions of facial trauma having alcohol involvement. [4] [5] [6] [7] [8] Studies have shown that alcohol-involved facial trauma is often implicated in young men following IPV-or MVArelated episodes. [4] [5] [6] [7] [8] [9] [10] [11] Hutchinson et al. reported that 61% of patients with alcohol involvement were young adults in the 15-25 year age group and that 40% required specialist treatment. 5 Patients who suffer facial trauma as a result of alcohol involvement are more likely to require surgery. 9 Due to the frequent necessity for surgical intervention, patients may require long periods of convalescence and sustain potentially medium-to long-term functional impairment such as deficits in mastication, speech, swallowing and vision. Fractures of the facial skeleton can result in facial deformities. There are socioeconomic consequences, as patients require time off from work/study and close nursing care. Consequently, there is a high incidence of psychological 12, 13 Management of facial trauma places great strain on the public health system, as these patients often require surgery, long-term follow up and possible revision surgery. As alcohol-related facial trauma can be potentially preventable, educational programmes and alcohol intervention strategies should be implemented to reduce such health hazards.
This study aims to present characteristics of alcohol-involved facial fracture presentations assessed and managed at Western Health in comparison with nonalcohol-involved presentations and discuss key findings with reference to current published work.
METHODS
All patients with facial fractures assessed or treated during a retrospective period (from 1 January 2012 to 31 December 2014) were obtained. Fractures to the base of skull as well as isolated dentoalveolar fractures and fractured teeth were omitted from the search criteria. This was due to the fact that fractures to the base of skull are not managed by the Oral and Maxillofacial Surgery Unit and thus are missed from the audit data, and isolated dentoalveolar fractures are unreliably assessed and referred from the emergency department; again, making them difficult to capture accurately in audit data. Isolated dental and dentoalveolar injuries are often referred directly to specialist dental services external to the study hospitals.
Data collected for each patient included the date of admission, date of birth, gender and the fracture(s) sustained including the particular site(s) for mandibular fractures. The patient's country of birth, the mechanism of injury and whether or not alcohol was a contributing factor were all recorded, as well as whether the injury was managed surgically or conservatively. Alcohol involvement information collected in the database was based on medical history taken at the time of emergency admission.
Ethics approval for this study was granted by the Western Health Ethics Committee.
Analyses were undertaken using R Software (The R Project, Auckland, New Zealand). Relationships between categorical variables were tested using the chi-squared test. Relationships between one dichotomous and one continuous variable (i.e. age in years) were tested using the independent sample t-test. A significance level of P < 0.05 was applied for these tests.
RESULTS
A total of 659 patients presented for assessment and management with alcohol-involved facial fractures at Western Health during the 3 year study period. Eighteen per cent of presentations had alcohol involvement; 116 patients in the alcohol-involved group (alcohol group) and 543 patients in the nonalcohol-involved group (non-alcohol group). In the alcohol group, age ranged 14-79 years (mean, 36); in the non-alcohol group, age of patients ranged 1-96 (mean, 43). The male : female ratio was 7.3:1 in the alcohol group versus 2.4:1 in the non-alcohol group. In the alcohol group, 44% of patients were in the 20-34 year age group, while in the non-alcohol group, 30% of patients were in the 20-34 year age bracket. There was no discernible rising trend in the 3 year study period (Table 1) .
Nasal bone was the most common fracture site in both groups, accounting for 50% of patients in the non-alcohol group and 41% in the alcohol group ( Fig. 1 ). Orbital and mandibular fractures were frequently observed in the alcohol group, with 36% and 31% of patients involved, respectively, while orbital and mandibular fractures were found in 24% and 20% of patients in the non-alcohol group, respectively. Forty-eight per cent of patients with mandibular fractures presented with bilateral sites, including 42% of patients in the alcohol group and 50% of patients in the non-alcohol group. Seven patients suffered Le Fort pattern fractures (three presentations secondary to IPV and four resulted from falls); three of these presentations had alcohol involvement. Six patients had cranial involvement with five of these patients requiring surgery (two with alcohol involvement). There was a case of non-union mandibular fracture, which required secondary orthognathic corrective surgery.
Interpersonal violence was the predominant cause of facial fractures in the alcohol group (65%) followed by falls; in comparison, falls were the most common cause in the non-alcohol group (35%) (41) 53 (45) P Ns followed by IPV (34%) (Fig. 2 ). In the alcohol group, 59% of presentations were males following IPV and 34% of patients were in the 20-34 year age group (statistically significant). Conversely, in the non-alcohol group, 30% presentations were males following IPV and 16% of patients were in the 20-34 year age group (statistically significant). Sixty per cent of patients underwent surgery (Table 1 ). In the alcohol group, 24% of patients who underwent surgery were in the 20-34 year age bracket and 42% were involved in IPV, compared with 24% and 26%, respectively, in the non-alcohol group (in both groups, need for surgery had a statistically significant relationship with age group of patients and cause of injury). In the alcohol group, 75% of patients who sustained mandibular fractures required surgery and 56% who had zygomatic fractures underwent surgery; in the non-alcohol group, 92% of patients with mandibular fractures had surgery and 61% of patients with zygomatic fractures had surgery.
The ethnic origin of patients was identified from the audit database; 63% of all patients were Australian born. In the alcohol group, 65% were Australian born and in the non-alcohol group 63% were Australian born. There is a rich ethnic mix in the west of Melbourne; Vietnamese patients accounted for 2% of all patients, Sudanese 3%, New Zealander 4% and Indian 2%.
Alcohol involvement was significantly correlated with gender, age group of patients and fracture site but not with need for surgery. Alcohol involvement did not have statistical significance with patients' ethnic origin.
DISCUSSION
Recent studies have highlighted the impact of alcohol consumption as an important causative factor in facial trauma (Table 2) . Being an exposed area, the facial skeleton is vulnerable in traumatic accidents, particularly in victims of IPV. 14, 15 Occupying prominent positions in the facial skeleton, the mandible, zygoma and nasal bones are frequently involved. 16, 17 This study identifies characteristics of patients presenting with alcohol-related facial fractures to Western Health. Alcohol involvement has a statistically significant association with age group and gender of patients, mechanism of injuries and fracture sites. The high male : female ratio and high prevalence of trauma in the younger age group in alcohol-related facial trauma is consistent with other recent reports.
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The groups at risk identified in this study are young males involved in IPV who sustained nasal fractures. This study provides a snapshot of facial trauma presentations over a 3 year period. It has not found significant changes in trends over this time but recent studies involving longer study periods demonstrate a rising trend in alcohol-related facial trauma, particularly in developed countries. [18] [19] [20] [21] [22] [23] This is in part due to an increasing trend in young male patients presenting with IPV-related facial fractures as previously discussed. 19 Alcohol-related facial trauma is increasing, despite the incidence of MVA-related facial trauma generally declining in recent times due to improvements in car safety mechanisms, better driving conditions, campaigns to raise awareness and laws to penalize drunk driving. [21] [22] [23] There are diverse ethnic trauma presentations in the western suburbs of Melbourne. The 37% of non-Australian born patients reported in this study is significantly higher than the national estimation of 28% of Australians born overseas. 24 The state of Victoria is particularly multicultural with the second highest proportion of overseas-born Australians behind Western Australia; it has higher proportions of Indian, Italian, Vietnamese, Greek and Sri Lankan born residents than any other states. Of the remaining 63% of patients born in Australia, a high proportion are firstgeneration Australians born to immigrants. Culturally, they still identify very much so with the country of their parents' birth as implied by their stated religion and the fact that English is not the first spoken language, emphasizing their cultural ties to other parts of the world.
Alcohol-involved facial injuries may be more serious than non-alcohol-related facial injuries, as evident by the higher proportion of patients requiring surgery in other studies. 8, 9 This may be due to the demographics of patients presenting with this injury as previously discussed, and the mandibular bone is often implicated in such trauma. 8, 9 Most severe maxillofacial injuries are typically the result of MVA. 21, 22 Intoxicated drivers are more likely to be non-compliant with safety devices such as wearing safety belts and following road traffic rules. This trauma audit did not report a high proportion of trauma presentations secondary to MVA compared with studies conducted in tertiary trauma centres. 4, 8, 21 Consequently, this study found only 1% of presentations were Le Fort fractures which are frequently caused by high-velocity injuries such as MVA.
Facial injuries from alcohol-related trauma places a high burden on hospital resources. This study reported that 54% of patients in the alcohol group required surgery. Patients often require open reduction of the fracture site(s) and internal fixation with hardware (ORIF) and a period of hospitalization from emergency admission to time in surgical ward. Cost to the health care system has escalated due to increasingly prevalent use of such internal fixation equipment (with titanium mini-plates and screws) with two recent studies reporting increasing trend in ORIF over time. 25, 26 Binge drinking has been associated with greater propensity for accidental injuries, but there is no strong link between the severity of injuries sustained and blood alcohol level at the time of injury. 27 Routine blood alcohol test is not mandatory in acute medical care in Australia and has not been shown to be effective in provision of a brief alcohol intervention. 28 However, screening patients for risky drinking has been shown to be highly beneficial in patient education and prevention of injury recurrence. 29 AUDIT is an internationally accepted alcohol screening questionnaire commonly used in acute settings. 30, 31 The American College of Surgeons protocol advocates routine alcohol screening in trauma patients with alcohol involvement. This allows health care providers to detect at-risk drinking patterns in patients who may be amenable to a brief alcohol intervention (BAI). As alcohol-related facial injuries can potentially be prevented via public health promotion and change in hospital practise, it is important to incorporate alcohol screening into routine acute patient care as part of brief intervention programmes. Clinicians should be educated to take a better alcohol history and to provide alcohol screening in appropriate patients. Schermer et al. 32 reported that nurses, social workers and physicians were all equally acceptable for providing BAI from the patients' perspective, and this finding confirmed earlier work. 33, 34 A randomized control trial of brief alcohol intervention led by nurses was shown to help educate patients on the harmful effect of risky drinking to themselves and also to the community. 35 Community-based alcohol minimization programmes are useful. Such programmes encourage mature and responsible drinking to reduce alcohol-related violence and can lead to increase public awareness. As an example, the British Association of Oral and Maxillofacial Surgeons advocated facial trauma education to adolescent, 13-14 year old high school students in an aptly named 'Save your Face' educational forum. Participating oral and maxillofacial surgeons visited schools to educate students on the association between excessive alcohol drinking and violenceinduced maxillofacial trauma. 5 As local data has illustrated a high trauma burden from alcohol-related facial trauma in recent times, 9, 11, 20 clinicians from emergency medicine and surgical teams have the obligation to engage in patient screening and identification.
Gentilello et al. reported an estimated cost saving of US$89 per patient screened, or US$330 for each patient offered an intervention. The benefit in reduced health expenditures resulted in savings of US $3.81 for every US$1 spent on screening and intervention. Monte Carlo simulations found that offering a brief intervention would save health care costs in 91.5% of simulated runs. If interventions were routinely offered to eligible injured patients nationwide, the potential net savings could approach US$1.82 billion annually. 36 There is a positive correlation between volume of alcohol consumed and level of IPV (ranging from physical assault to homicide) as a high volume of alcohol consumption leads to an increased risk of being a perpetrator of crime or victim of violence. 37 In particular, quantity of alcohol consumption has been shown to be more predictive of IPV-related injury than frequency of drinking. 38 Alcohol-related facial trauma often occurs at bars and nearby streets involving young men and IPV. 5 As a result, some major cities have imposed a curfew to prevent such injury occurrences. Furthermore, facial trauma has been described as a recurrent disease and should be treated as a potential public health problem. 39 As this study demonstrated rich cultural diversity in patient presentations, alcohol screening and brief intervention programmes need to consider ethnic and culturally sensitive issues. It is imperative that medical and allied health personnel working in the health sector are aware of the plethora of differing cultural backgrounds that patients may present with.
Study on the demographics of facial trauma patients secondary to alcohol involvement is important on several levels. On a patient management level, such data can help health providers in understanding allocation of resources and training of medical staff. On a community level, this information is important in directing public health announcements and organizations such as drug and alcohol centres to target screening of at-risk populations and education. On a legislative level, this information can be used in an argument to lead to policy changes such as increasing the legal drinking age, imposing a curfew in high-risk areas such as central business districts or increasing penalties to drunk drivers.
This study has some limitations. First, there is likely underestimation of the true percentage of alcoholrelated fractures as alcohol involvement was noted only when it was clearly documented in medical records. Also, sober patients presenting with fractures as a result of alcohol-fuelled violence were not questioned about alcohol involvement at time of injury unless it was specifically mentioned that the perpetrators were affected by alcohol. This is evident in the 18% of facial fracture presentations in this study which is less than recent reported data. This suggests the need to introduce an alcohol screening questionnaire for some trauma patients not only to identify potential patients that may benefit from targeted alcohol screening and brief intervention, but also for medico-legal and auditing purposes. Second, data collected lacked information about the length of stay in hospital, postoperative follow up and the extent of surgical intervention (single or multiple facial site surgery and extent of hardware used for fracture fixation). Third, record analysis did not delineate the nature of certain causes such as accidental falls versus falls due to medical causes. Fourth, data analysed did not have information about sequelae of facial fractures such as complications from surgery and other permanent dysfunction, disability or disfigurement secondary to injuries.
CONCLUSIONS
Alcohol involvement is frequent in facial fracture presentations. Clinicians involved in the management of such trauma should be aware of the characteristics of this trauma subtype and have knowledge in performing alcohol screening and brief intervention.
